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MOBILE STATION SERVICE IN MOBILE COMMUNICATION SYSTEM 

BArKfiT^OTTN-p OF TWK T7NJVF>.|77r>X[ 
1- PiflH nf Tnypntinn 

[1] The present invention felates to a mobae communication system, and mote 
particularly, to a system and method of providing service to mobile terminaljs of a second 
generation (IS^95, IS-95B) and a third generation gS-2000) using a CDMA Channel List and aj 
il Extended CDMA Channel List. 

J 2. BackgrntiTid of rhe^ T^^^lated Art 

[2] A base starion in a mobile communicarion transmits a channel list to mobile 
M scadon to carry out a mobile comanunication service. The channel list is allocated with a 
fy frequency of 1.28MH2, In this case, the base stadon selects whether the allocated frequency 
O allocation (FA) is used for the second generation (IS-95,IS-95A,IS-95B) mobile starion service 
2G or the third generation (IS-2000) 3G mobile station service. 

[3] l^he base station separately adminiscers the FA to be used for 2G and 3G mobile 
station services in accordance widi a recommendation of IS-2000. Generally, 1 FA, 3FA, and 
4FA are allocated for 2G mobile station service and 2FA is allocated fro 3G mobile station 
service. Tn this case, a bundle of FA to be used for 2G mobile sradon service is defined as a 
CDMA (code division niuiriple access) channel list, and a bundle of FA to be used for 3G 
mobile srarion service is defined as an Extended CDMA Chamiel List. 
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[4] Therefore, a 2G terminal receives a CDNL\ Channel Disc and a 3G terminal 
receives a CDMA Channel J.hz or Extended CDMA Channel T.isc, chexcby providing services 
such as the presently supported voice call^ data call and the like. 

[5 J Figures 1 co i'lgures 3 illustrate related art merhcjds of carrying out mobile 
c<3mmunicauon services. Referring to Figure 1, a base station 10, which services IFA, 2FA, axid 
3FA, allocates IFA and 3FA to the CDMA Channel List for a 2G mobile terminal 11 in 
accordance with die IS-2000 recommcndatioa The base station 10 also allocates 2FA to the 
FIxtended CDMA Channel T/ist for a 3G mobile terminal 12 to iransmit:. Therefore, the 2G 
mobile terminal 11 carries out services such as voice and data calls and the like by receiving the 
(ZDMA Channel List to which IFA and 3FA are allocated. Siniilarly, the 3G mobile terminal 
1 2 carries out services such as voice and data calls and the like by receiving the Extended CDMA 
(Channel List to which 2FA is allocated. 

f6] Referring to Figure 2, a base station 10, which services IFA and 3FA only, 
allocatCi! IFA and 3FA to the CDMA Channel List in accordance -with the lS-2000 
recommendation. Thus no !• A is allocated to the Extended CDMA Channel List- Therefore, 
rhe 2G mobile terminal 11 carries out services, such as voice and data calls, by receiving the 
(;DMA Channel List to which ll»A and 3FA are allocated. The 3G mobile terminal 12, hov/ever^ 
is unable co carry out services such as voice and daca calls because no frequency is allocated to 
the E.\ tended CDMA Channel list. 

[7] Referring to Figure 3, a base station 10, which services 2FA only for the 3G 
mobile terminal 1 2, allocates 2FA to the Extended CDMA Channel List, but no FA to the 



CDMA Channel lisc In nhis case, the 3G mobile terminal is able to carry out normal mobile 

stadon services, bur the 2CJ mobile terminal, having no allocated FA to the CDMA Channel List, 

fails to porfocm any mobiie station service. 

[81 In such a manner, che base station transmits the T»A allocated to the CDMA 

Channel List and the Extended Channel List, whereby the 2G and 3G mobile terminals are able 

to provide subscribers with voice/data calls. 

[9] The related art mobile station service methods have various problems. For 
example, as shown in I'igure 2 and Figure 3, 2G or 3G mobile station service cannot be carried 
out unless a FA for the 2G and 3G terminals is allocated thereto by the base station, even if 
there is a frequency available to provide a service. 

[lOj Furthermore, a service provider is reqviired to extend a new frequency for the 3G 
mobile mobile stadon service. When the 3G mobile temainals arc not widely used, however, it 
is a waste of frequencies to expand die extra-FA for the 3G mobile terminals. Additionally, die 
2G mobile terminals provide services through limited FA only, whereby services for random 2G 
terminiils may be rejected. 



[11] 'llic above references are incorporated by reference herein where appropriate for 
appropriate teachings of additional or alternative details, features and/or technical 
background. 
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[12] An object of the invention is to solve at least the above problems and/or 
disadvantages and £0 provide at least the advantages described hereinafter. 

[13] Another object of the present invenrion is to provide a mobile communication 
system and a service method in a mobile communication system that can perform second and 
tWrd generation mobile station services effectively when a FA for one of second and third 
generation terminals fails to be allocated to the corresponding mobile terminals. 

fl4j ^\nothcr object of the present invention is to provide a mobile communication 
service and a service method in a mobile communication system that prevents frequency waste 
by using a FA allocated to a third generation mobile terminal for a second generation mobile 
mobile station service. 

[15] To achieve at least these objects in whole or in pans, there is provided a mobile 
station service method in a mobile communication system including checldng whether a 
firequency on service prescndy exists on a CDMA Channel I-ist and an Extended CDMA 
Chaiancl I-ist when a service frequency of a base station is changed, copying the frequency 
allocated to the Extended CDMA Channel List to the CDMA Channel Ust if the frequency on 
service fails to exist on the CDMA Channel List, copying the frequency allocated to the CDMA 
Channel list to the Extended CDMA Channel List if the frequency on service fails to exist on 
the Extended CDMA Channel List, and transmitting the CDMA and Extended CDMA Channel 
lists to which the frequency l$ copied to a terminal. 

fl 6] Preferably, the seep of copying die frequency allocated to the Extended CD^L\ 
Channel List to the CDMA Ch:mnel List if the firequency on service fails to exist on the CDMA 
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Channel List, indudes chccldng whether the CDMA Channel ].isjr is changed, checking whether 
the frequency on service presently exists on the CDMA Channel List when the CDMA Channel 
I-ist is changed, checking whether the frequency on service pretiendy exists on the Ejctended 
CDMA Channel list when the frequency fails to exist on the CDMA Channel J.ist, and copying 
, . - the frenuency allocated to the Extended CDMA Channel List to the CDMA Channel List when 

the frequency exists on the Extended CDMA Channel List 
^ [17 \ Preferably, the step of copying the frequency allocated to the CDMA Channel 

List to the Extended CDMA Channel List if the frequency on service fails to exist on the 
Extended CDMA Channel list, includes checking whether the Fvxtended CDMA Channel List 
is changed, changing items of the CDMA Channel List in a same manner that items of the 
I£x tended channel list are changed when the Extended CDMA Channel List is changed, 
checking whether the frequency on service presendy exists on the changed Extended CDiVlA 
Channel List, checldng whedacr the frequency on service presently exists on the CDMA Channel 
List when die frequenq' fails ro exist on the Extended CDMA Channel List, and copying the 
frequency allocated to the CDMA Channel List to the Extended CDMA Channel List when the 
frequency on service presendy exists on the CDMA Channel List. 

[18] Addirional advantages, objects, and features of the invendon will be set forth in 
part in the descripdon which follows and in part will become apparent to those having ordinary 
skill in the art upon examinadon of the following or may be learned from practice of the 
invendon. The objects and advantages of the invention may be rcaUzed and attained 
particularly pointed ouc in the appended claims. 



5- 



BRTF.F DFSri^TPTTOM OF TTTR HT^ AWmr.c; 
[1 9J The invention will be described in detail with reference to the following drawings 
in which like reference numerals refer to lilce dements wherein: 

[20J Figure 1 is a drawing ilhistrariag a related art service method for a terminal in a 
mobile communication system when a frequency is allocated to CDMA Channel list and 
i tended CDMA Channel Use; 

[21] Figure 2 is a drawing illustrating a related an: service method for a tcmiinal in a 
mobile communication system when a frequency is allocated to CDMA Channel list only; 

m 

sJ L22] Mgure 3 is a dm wing illustrating a related art service method for a terminal in a 

5j mobile conimunicadon system when a frequency is allocated to lixrendcd CDMA Channel list 
fy only; 

IS [23] Figure 4 is a drawing illustrating a service method for a terminal in a mobile 

communication system according to a preferred embodiment of the present invention when a 
frequency is allocated lo rhe CDMA Channel List and the Extended CDM.A Channel List; 

[24j Figure 5 is a drawing illustrating a service method for a terminal in a mobile 
communication system according to the preferred embodiment when a frequency is allocated 
to die CDMA Channel List only; 

[25] lugure 6 is a drawing illustrating a service method for a terminal in a mobile 
communication system according to the preferred embodiment when a frequency is allocated 
to the Extended CDMA Channel List only; 
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\26\ Figure 7 is a flowchart illustradiig a service method for a terminal in a mobile 
communicarion syscem according to the preferred embodiment when a £rec|uency of CDMA 
Channel list is changed; and 

[27] Figure 8 is a flowchart illusiradng a service method for a tcmiinal in a mobile 
communicarion syscem according to the preferred embodimcnr when a frequency of the 
Extended CDMA Channel list is changed. 

DKTATT.Fn DKfir wTPTTON OP PHF.PKRRED EMBODTMENTS 
j28j In a communicarion system and mobile starion service method in a mobile 
cnmmunicatitjn system according to die preferred embodiment, A base stadon transmits a 
Synchronizadon channel message on a Synchtonizarion Channel in aD frequency allocation 
which includes an infortmrion which is related to a service capabiHty of base starion. A 
frequency allocated to the CDMA Channel List is preferably copied a.s an Jixtended CDMA 
Channel List to be transmitted or Extended CDMA Channel List is ttaostnitted on Paging 
Channel in die fi:equency when die frequency is allocated to the CDMA Channel List only. 
AddirionaUy. a frequency allocated to die Extended CDMA Channel List is preferably copied 
as a CDMA Channel List m be transmitted and die Extend CDMA channel Ust is cransn-utied 
on die Paging Channel when the firequency is allocated only to the IZxcended CDNIA Channd 
Li.st. Moreover, a frequency that is allocated to die Extended CDMA Channel List is preferably 
included in a CDMA Channel 1 .ist when die feequency is aHocated to both of the CDMA and 



Extended CDMA lisLs. The above operation is preferably also caxried out when the firequenqr 
allocarion (FA) of the CDMA and Extended CDMA Channel Lists is added and/or changed. 

[29] Figure 4 illustrates a service method for a terminal in a mobile communicarion 
system according to the preferred cnabodimeat when a frequency is allocated to tl^e CDMA 
Channel List and the Extended CDMA Channel List. Figure 5 illustrates a service method for 
a terminal in a mobile commuiiicadon system for which a frequency is allocated only to the 
CDMA Channel List. Figure 6 illustrates a service method for a terminal in a mobile 
ccmimunicadon system for which a frequency is allocated only to the Extended CDMA Channel 

[30] Referring to Figure 4, a base station 20 that supports all frequency allocadons IFA 
to 3FA preferably allocates IVA to 3FA to the CDMA Channel List, and allocates 2FA to 
Extended CDMA Channel List. In other words , the CD?vtA Channel List and the E.xtended 
Channel List is transmitted on Paging Channel in all 

Frequency alk)cauons . When frequency allocations IFA and 3FA are allocated for a frequency 
cif a present 2G mobile terminal 21 and frequency allocadon 2FA is allocated for a frequency 
of a 3G mobile terminal 22, the base station 20 preferably includes the frequency (2PA) of the 
iixrended CDMA Channel LisL in the CDMA Channel List to transmit. 

[31] Therefore, the 2G mobile terminal 21 carries out services such as a voice call, a 
dara call and the like by receiving die CDMA Ust to which frequency allocations IFA to 3FA arc 
allocated. The 3G mobile cemiinal 22 carries out services such as a voice call, a data call and the 
like by receiving the Extended CDMA list to which 2FA is allucared. llic mobile terminal 



determines and sets the service according :o the CDi\U Channel Jht or the Extended Channel 
List. I'hus, if 3G mobile terminals 22 fail to be widely supplied to users, the preferred 
embodiincnr provides for the effective use of the frequencies by using 2FA with both che 2G 
iTiobiie terminal 21 and the 3Cr mobile terminal 22. 

[32] Referring to Figure 5 and Figure 6, when the frequency allocation (FA) is changed 
so that the base stadon 20 only services frequency IFA and 3FA for the 3G mobile terminal 22. 
U ^^^^ Station 20 copies rhe frequency IFA and 3FA allocated to the CDMA Channel List to 
Q the Extended CDMA list to transmit and the CDMA Channel List is transmitted on Paging 

sss = 

^ Channel , Sinnilarly, the base station 20 copies the frequency 2FA allocated to the Extended 
\j CDMA Channel List to the (^DMA Channel List to ttansmit and the Extended CDMA Channel 

List is transmitted on Paging Channel , Therefore, when only the Frequency IFA and 3FA are 
ry being serviced for the 2G mobile terminal 21, or when the frequency 2FA is being serviced only 
W fur che 3G mobile termitial 21, The mobile terminal determines and sets the service according 

TO the CDMA C^hannel list or the Extended Channel List. Therefore , the preferred 

embodiment enables both of the 2G and 3G mobile terminals 21 and 22 to normally carry out 

mobile station services using the available FAs. 

[33] A service merhod in a mobile communication system according to the preferred 

embodiment invention is next described by referring to flowcharts in Figure 7 and Figure 8. 

[34] Referring to Figure 7, the base station 20 first checks to derermine whether the 

CDMA CJiannel List has been changed (SlOO), If the CDM^\ Channel List has not been 

changed, che base station 20 preferably repeats the above checking process. Jf, however, the 



CDMA Channel List has been changed, main processor (not shown in the drawing) of the bas< 
sr^idon 20 determines whether a frequency FA that is presently in service exists on the changed 
CDMA Channel List (SI 10). If any frequency fails to e:xist on the CDMA Channel List in 
accordance with the resuJt of the determination, the niiiin processor checks to determine 
^ ^ , whether a frequency, which is presently in service, exists on the Jixrendcd CDMA Channel List 
(SI 20). If the in-service frequency is found to exist on the Extended CDMA Channel List, as 
shown in Figure 6, the main processor copies rhc frequency, (for example, 21* A) allocated to the 
O R:x tended CDMA Channel lAst to the CDMA Channel List (5130). and the CDMA Channel List 
PJ is rransraicced on the Paging Channel to the 2G mobile terminal (SI 50). 

(351 the frequency 2FA is not allocated to the Extended CDMA Channel list, the 
base stadon 20 preferably setdes the matter as an error (S140). Also, if the FA in service already 
!I exists on the CDMA Channel Tist at step SllQ, the corresponding changed CDMA Channel Dst 
^ is transmitted on the Paging Channel as is to the 2G mobile temninal (8150). 
El P6] Referring to Figure 8, a processes when a frequency of an Hxtended (^DMA 

Channel List is changed is described. As shown in Figure 8, the main processor (not shown in 
the drawing) first checks to determine whether the Extended CDMA Channel List has been 
changed (S200). If the Extended CDMA Channel List has been changed, the CDMA Channel 
List is preferably also changed in a manner similar to how the Extended CDMi\ Channel List 
has been changed (8210). For instance, if 2FA is erased from the Extended CD^LA Channel 
List, 2FA is preferably also removed from the CDMA Channel List. 
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[37] Thereafter, the main processor determines whether the acdve/available 1*'A 
prescndy exists on the Rxtended CDMA Channel list (S220). Tfany frequency is determined 
not ro exist on the Extended CDMA Channel list, the main processor checks to derermine 
whether an active/a\railable frequency exists on the CDMA Channel List (S230), If the 
, active/ available frequency currently exists on the CDMA Channel List, as shown in Figure 5, 
the main processor copies the frequency (for example, IFA and allocated to the CDMA 
Channel List to the Extended CDMA Channel List (S240) and the Extended CDMA Channel 
List is transmitted on the Paging Channel to the 3G mobile terminal (3260). If tlie frequency 
IFA and 31»A fail to be allocated to die CDMA Channel List, the base station 20 preferably 
settles the matter as an error (S250). 

[3aj If, however, the acdve/available FA currendy exists on the Extended CDMA 
Channel List at step S220, the corresponding changed Extended CDMi\ Chamicl Liist is 
transmitted on die Paging C^hannel , as is, to the 3G mobile terminal (S260). 

[39] The communication system and frequency alIocati<:>n method, as described with 
respect to the preferred embodiment, has many advantages. For example, when a frequency is 
allocated only to the CDMA Channel List, the allocated frequency is copied from the CDM^\ 
Channel JJst to die Extended CJDMA Channel List to transmit and the CDMA Ch-annel List is 
transmitted on the Paging C^hiinncl. Addirionally, when the frequency is allocated only to the 
Kxccnded CDMA Channe] List, the allocated frequency is copied from the Jixiended CDMi\ 
Channel List to the CDMA Channel List to transmit and the the Extended CIDMA Channel List 
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is txiinsmitted on the Paging Channel. The mobile cerminal determines nnd sets the service 
according to the CDMA Channel list or die Extended Channel list. 

In the above explanation, The Extended Channel list is possible to include an information 
related to the service capability of the base station which is hot transniitied on the 
Synchronization Channel in all frequency allocation, 

ITiereforc, the second and third generation mobile station services can be carried out effectively 
and without wasting fireqnencies, 

(40J Moreover, when a frequency is allocated to both of the CDMA Channel list and 
U the Extended CDMA Channel list, the frequency allocated to the Extended CDMA Channel 
List is included in the CDMA Channel List so that FA allocated for the third gcneradon mobile . 
terminal can be used fr'>r the second gencradon mobile terminal. Therefore, a wastinjg of 

fretjuencies is further prevented. 

[41 j l"he foregoing embodiments and advantages are merely exemplary and are not to 
be construed as limiting the present invention. The present teaching can be readily applied to 
other lyises of apparatuses. The description of the present invention is intended to be illastrative. 
and not to limit the scope of the claims. Many alternatives, modifications, and variations will 
be apparent to those .skilled in the act. In the claims, means-plus- function clauses are intended 
to cover the .structures described herein as performing the recited function and not only 
.structural equivalents but also equivaleflt structures. 
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